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TITLE: PNEUMATIC RADIAL TIRE 

PUBN-DATE: October 3, 2000 

INVENTOR-INFORMATION : 

NAME COUNTRY 
SHINKAI, AKIHIKO 

ASSIGNEE-INFORMATION : 

NAME COUNTRY 
TOYO TIRE & RUBBER CO LTD 

APPL-NO: JP11078714 
APPL-DATE: March 23, 1999 

INT-CL (IPC) : B60 C 11/11; B60 C 11/04; B60 C 11/13 
ABSTRACT: 

PROBLEM TO BE SOLVED: To improve drainage on a wet road and stability and 
controllability on a dry road simultaneously while reducing tire noise. 

SOLUTION: This pneumatic radial tire is provided on its tread surface with inclined 
grooves 2, 3 that extend from near a tire equator EQ to a tire shoulder end SE, and 
longitudinal grooves 6, 1 that extend across the inclined grooves 2, 3 in the tire 
circumferential direction. The longitudinal grooves 6, 7 have width of 4 mm or more 
and occupy 15% or less of the ground contact width. The depth of the longitudinal 
grooves 6, 7 is shallower than, and is set to be about 50 to 85% of the inclined 
grooves 2, 3. The depth at the intersection of the longitudinal grooves 6, 1 and 
inclined grooves 2, 3 is the same as the inclined grooves 2, 3. The incline angle 
of the inclined grooves 2, 3 increases gradually from near the tire equator EQ to 
both ground contact ends 4, 5 and the longitudinal grooves 6, 1 are arranged at 
least in the one of the shoulder parts SH. 
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APPLICATION-DATA: 

PUB-NO APPL-DATE APPL-NO DESCRIPTOR 

JP2000272308A March 23, 1999 1999JP-0078714 

INT-CL (IPC) : B60 C 11/04; B60 C 11/11; B60 C 11/13 



ABSTRACTED-PUB-NO: JP2000272308A 
BASIC-ABSTRACT: 

NOVELTY - The peripheral grooves (6,7) in tire shoulder, have width of 4mm or more 
which is 15% less than the ground contact portion width. The depth of the 
peripheral groove is 50-85% of the depth of the slanting grooves (2,3). Depth at 
the intersection is equal to that of the slanting groove. The inclination angle of 
slanting groove increases gradually. 

USE - Pneumatic radial ply tire. 



ADVANTAGE - Since the depth of peripheral groove is equal to the depth of slanting 
groove, an improved drain structure is obtained. As a result reliable grip on wet 
road is ensured. 

DESCRIPTION OF DRAWING (S) - The figure shows the expanded view of the tread 
pattern. 

Slanting grooves 2,3 
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CHOSEN-DRAWING: Dwg.1/6 

TITLE-TERMS: PNEUMATIC RADIAL PLY PERIPHERAL GROOVE SLANT GROOVE SPECIFIC DEPTH 
SLANT GROOVE INTERSECT PORTION 

DERWENT-CLASS: A95 Qll 

CPI-CODES: A12-T01B; 

ENHANCED-POLYMER-INDEXING: 
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Q9256*R Q9212 

SECONDARY -ACC-NO : 

CPI Secondary Accession Numbers: C2000-205521 
Non-CPI Secondary Accession Numbers: N2000-501003 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of aiming at improvement in the 
wastewater nature in a humid road surface, and the driving stability in a desiccation road surface, in the 
radial-ply tire containing air equipped with the block pattern, aiming at especially reduction of the tire 
noise. 
[0002] 

[Description of the Prior Art] In order to aim at reduction of the tire noise, securing the wastewater 
nature in a humid road surface conventionally, Into the slanting slot which extends even from near the 
tire equator to a tire shoulder edge in a tire-tread side Or it is the same as this, arrange the hoop direction 
slot of the trench depth in the tire shoulder section at least, and block rigidity of the tire shoulder section 
is made small. The tire which stops the blow sound generated when the block concerned strikes a road 
surface, and suppresses generating of the pattern noise resulting from arrangement of a precast concrete 
armor unit by making a block configuration the same further is offered. 
[0003] 

[Problem(s) to be Solved by the Invention] In however, the case of the tire which made the block 
configuration of the tire shoulder section the same by the partition of the same or hoop direction slot 
deeper than this as a slanting slot During transit, when a heavy load works into a tire, it is easy to 
generate the so-called buckling to which the edge section of a block comes floating along the above- 
mentioned hoop direction slot which has divided the block concerned. Moreover, it is the same as a 
slanting slot, or since the trench depth constitutes the hoop direction slot from this, when the block 
rigidity of the tire shoulder section falls too much, it cannot necessarily be said that it is desirable in 
respect of the driving stability in a desiccation road surface. 

[0004] On the other hand, the slanting slot which extends even from near the tire equator to a tire 
shoulder edge in a tire-tread side is arranged, and the tire which installed the transverse groove which 
divides on parenchyma the big block by which partition formation is carried out in near the tire shoulder 
section in this slanting slot that adjoins each other in a tire hoop direction further, and a slanting slot is 
also offered. During transit, since this tire is a tire which does not have a hoop direction slot in a tire- 
tread side, even when a heavy load works into a tire, it can control buckling which happens along the 
hoop direction slot concerned like a previous statement tire, can raise block rigidity, and can secure 
driving stability. 

[0005] However, it becomes the pattern which divides in a transverse groove and forms shoulder 
blocking in order to stop the blow sound generated when the big block which was divided between 
adjacent slanting slots in the case of this tire strikes a road surface in many cases. A different block 
configuration serves as a configuration arranged in the tire shoulder section in a hoop direction, it is easy 
to generate the pattern noise resulting from arrangement of this precast concrete armor unit during 
transit, and it cannot necessarily be said that it is desirable in respect of tire noise abatement. Moreover, 
level difference wear may occur in shoulder blocking. 
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[0006] The purpose of this invention is in the place which offers the radial-ply tire containing air which 
can aim at improvement in the wastewater nature in a humid road surface, and the driving stability in a 
desiccation road surface to coincidence, aiming at reduction of the tire noise. 
[0007] 

[Means for Solving the Problem] In the radial-ply tire containing air which has the hoop direction slot 
which this invention intersects the slanting slot which extends even from near the tire equator to a tire 
shoulder edge in a tire-tread side, and this slanting slot, and extends in a tire hoop direction A flute 
width is 4mm or more, and the above-mentioned hoop direction slot is less than 15% of touch-down 
width of face. The channel depth of the above-mentioned hoop direction slot is set to 50 - 85% of the 
channel depth of the above-mentioned slanting slot more shallowly than the channel depth of the above- 
mentioned slanting slot. The channel depth in the intersection of the above-mentioned hoop direction 
slot and the above-mentioned slanting slot is a channel depth of the slanting slot concerned. The above- 
mentioned slanting slot be the configuration that apply to both the touch-down edge from near the tire 
equator , and the tilt angle change from the small tilt angle to the big tilt angle gradually , and the radial- 
ply tire containing air characterize by arrange the above-mentioned hoop direction slot at least at the tire 
shoulder section of one side be adopted . 

[0008] Since the tire of this invention has the slanting slot which extends even from near the tire equator 
to a tire shoulder edge, and the hoop direction slot which intersects this slanting slot and extends in a tire 
hoop direction as mentioned above, As compared with the tire which consists of only slanting slots, 
block rigidity can be made small by partition formation with a hoop direction slot and a slanting slot on 
a pattern configuration, and the blow sound made in case a block grounds with a road surface by this can 
be reduced. 

[0009] Moreover, unlike the tire which the tire of this invention divides the big block divided between 
adjacent slanting slots which were mentioned already in a transverse groove, and forms shoulder 
blocking, the blocks which adjoin each other in a tire hoop direction by the partition of a slanting slot 
and a hoop direction slot can make a block configuration the same, and it can also prevent them that the 
pattern noise resulting from arrangement of a precast concrete armor unit conventionally like a tire also 
occurs. 

[0010] Moreover, since the channel depth of the above-mentioned hoop direction slot is set up more 
shallowly than the channel depth of the above-mentioned slanting slot, the tire of this invention can 
control buckling of the block edge section which is easy to happen by adjusting the channel depth of a 
hoop direction slot along the hoop direction slot concerned. Moreover, the tire of this invention can 
suppress that fall of block rigidity that went too much by the partition by this shallow hoop direction slot 
as compared with the tire which made the channel depth of a hoop direction slot equally or deep with the 
slanting slot. Therefore, the tire of this invention can also secure the driving stability to a desiccation 
road surface. 

[001 1] Especially the tire of this invention makes the channel depth of the above-mentioned hoop 
direction slot 50 - 85% of depth of the channel depth of the above-mentioned slanting slot. The 
wastewater engine performance [ in / the case of less than 50% of the channel depth of the above- 
mentioned slanting slot / this / in the channel depth of the above-mentioned hoop direction slot / a humid 
road surface ] falls, and block rigidity becomes high, and the tire noise gets worse. When the channel 
depth of the above-mentioned hoop direction slot exceeds 85% of the channel depth of the above- 
mentioned slanting slot, it becomes easy to generate buckling of the block edge section along this hoop 
direction slot, and the driving stability in a desiccation road surface falls. 

[0012] And the tire of this invention is 4mm or more, and makes the flute width of the above-mentioned 
hoop direction slot less than 15% of flute width of touch-down width of face (distance between both 
touch-down edges). When the flute width of the above-mentioned hoop direction slot is less than 4mm 
and this exceeds 15% of the above-mentioned touch-down width-of-face ratio to block rigidity 
becoming high and the tire noise getting worse, it is to become easy to generate buckling along a hoop 
direction slot, and for the driving stability in a desiccation road surface to fall. In addition, the range of 
the flute width of the above-mentioned hoop direction slot is a value in the conditions which adjust the 
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flute width of a slanting slot, or the number of a hoop direction slot, and set constant the total slot ratio 
in the tire-tread section. 

[0013] Furthermore, the tire of this invention constitutes the channel depth in the intersection of the 
above-mentioned hoop direction slot and the above-mentioned slanting slot as a channel depth of the 
slanting slot concerned. Since the wastewater nature by the above-mentioned slanting slot is secured 
enough and also wastewater nature is secured in a hoop direction slot by this, wastewater nature 
improves as a whole. 

[0014] All the configurations mentioned above can be most suitably applied in the tire of a configuration 
of that the above-mentioned slanting slot is missing from both the touch-down edge from near the tire 
equator, and the tilt angle changes from the small tilt angle to the big tilt angle gradually. Moreover, 
improvement in the wastewater nature in a humid road surface and the driving stability in a desiccation 
road surface can be aimed at, aiming at reduction of the tire noise by arranging the above-mentioned 
hoop direction slot in the tire shoulder section of one side at least. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the outline development view of the tread pattern in which 
1 operation gestalt of the radial-ply tire containing air concerning this invention is shown. 
[0016] In drawing, it is the slanting slot of the letter of the abbreviation for V characters where it applies 
to both the touch-down edges 4 and 5, respectively, and the tilt angle changes from the small tilt angle to 
the big tilt angle gradually to the tire anti-hand of cut, without 1 standing two in a row and the tire-tread 
section and 3 standing the tire-tread side in a row mutually from near tire equatorial EQ. These slanting 
slots 2 and 3 are constituted as a slanting major groove with a deep channel depth, they keep spacing in 
a tire hoop direction, and the a large number juxtaposition is carried out. R shows the forward hand of 
cut of a tire. This tire is a radial-ply tire which has the directivity pattern with which the forward hand of 
cut of a tire became settled in the case of tire wearing. 

[0017] 6 and 7 are hoop direction slots which intersect each above-mentioned slanting slots 2 and 3, and 
extend in a tire hoop direction. It is arranged at the tire shoulder section SH, and that channel depth is set 
up more shallowly than the channel depth of each slanting slots 2 and 3, and these hoop direction slots 6 
and 7 are set to 50 - 85% of the channel depth of the above-mentioned slanting slots 2 and 3. Moreover, 
the channel depth in the intersection of the above-mentioned hoop direction slots. 6 and 7 and the above- 
mentioned slanting slots 2 and 3 is constituted as a channel depth of the slanting slots 2 and 3 concerned. 
Moreover, that flute width is 4mm or more, and these hoop direction slots 6 and 7 are set to less than 
15% of touch-down width of face. Moreover, these hoop direction slots 6 and 7 are carrying out 
partition formation of the shoulder blocking 8 and 9 among each slanting slots 2 and 2 and each slanting 
slots 3 and 3 which adjoin each other mutually in a tire hoop direction. 

[0018] Since the tire of this operation gestalt has the hoop direction slots 6 and 7 which intersect the 
slanting slots 2 and 3 and these slanting slots 2 and 3, and extend in a tire hoop direction as above- 
mentioned, As compared with the tire which consists of only slanting slots, block rigidity can be made 
small on a pattern configuration by partition formation with the hoop direction slots 6 and 7 and the 
slanting slots 2 and 3, and the blow sound made in case shoulder blocking 8 and 9 grounds with a road 
surface by this can be reduced. 

[0019] Moreover, since the channel depth of the above-mentioned hoop direction slots 6 and 7 is set up 
more shallowly than the channel depth of the slanting slots 2 and 3, the tire of this operation gestalt can 
control buckling of the edge section of the shoulder blocking 8 and 9 which is easy to happen along the 
hoop direction slots 6 and 7 concerned. Moreover, the tire of this operation gestalt can suppress that fall 
of block rigidity that went too much by the partition by these shallow hoop direction slots 6 and 7 as 
compared with the tire which made the channel depth of the hoop direction slots 6 and 7 deep similarly 
to the slanting slots 2 and 3. Therefore, the tire of this operation gestalt can also secure the driving 
stability to a desiccation road surface. 

[0020] Especially the tire of this operation gestalt makes the channel depth of the above-mentioned hoop 
direction slots 6 and 7 50 - 85% of depth of the channel depth of the above-mentioned slanting slots 2 
and 3, moreover, is 4mm or more, and makes the flute width of the above-mentioned hoop direction 
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slots 6 and 7 less than 15% of flute width of touch-down width of face (distance between both touch- 
down edges). Stopping the wastewater performance degradation in a humid road surface, and preventing 
increase of block rigidity, and preventing aggravation of the tire noise by this, buckling was controlled 
and the driving stability in a desiccation road surface is secured. 

[0021] Furthermore, the tire of this invention makes the channel depth in the intersection of the above- 
mentioned hoop direction slots 6 and 7 and the above-mentioned slanting slots 2 and 3 the channel depth 
of the slanting slots 2 and 3 concerned. By this, while the wastewater nature in a humid road surface is 
secured in the slanting slots 2 and 3 which mainly extend at the tire shoulder edge SE through the touch- 
down edges 4 and 5 from near tire equatorial EQ, in addition to this, it will be secured also in the hoop 
direction slots 6 and 7 where a flute width is wide. 

[0022] Moreover, the transverse grooves 10 and 1 1 which divide this into the shoulder blocking 8 and 9 
by which the tire of this operation gestalt was surrounded by the slanting slots 2 and 3 and the hoop 
direction slots 6 and 7 further are arranged in the trench depth from the hoop direction slots 6 and 7. 
Therefore, shoulder blocking 8 and 9 constitutes the small blocks 8a and 8b and the small blocks 9a and 
9b which make a block configuration the same by these transverse grooves 10 and 1 1 further. Therefore, 
with these small blocks 8a and 8b and the small blocks 9a and 9b, while being able to reduce the tire 
noise, level difference wear can be controlled. 

[0023] Drawing 2 is the outline development view of the tread pattern in which the other operation 
gestalt of the radial-ply tire containing air concerning this invention is shown. The tire of this operation 
gestalt is also a radial-ply tire which has the directivity pattern with which the forward hand of cut of a 
tire became settled in the case of tire wearing. 

[0024] The tire of this operation gestalt is the configuration equipped with the same tread pattern as the 
tire shown in drawing 1 except having arranged to the tread pattern of the tire which shows the hoop 
direction slots 12 and 13 which extend on both sides near tire equatorial EQ in a tire hoop direction to 
said drawing 1 , respectively as illustration. Therefore, with the tire of this operation gestalt, as well as 
the tire of the operation gestalt which shows the hoop direction slots 6 and 7 of the tire shoulder section 
SH to said drawing 1 , the channel depth is set up more shallowly than the channel depth of each 
slanting slots 2 and 3, and it is set to 50 - 85% of the channel depth of the above-mentioned slanting 
slots 2 and 3. Moreover, the channel depth in the intersection of the above-mentioned hoop direction 
slots 6 and 7 and the above-mentioned slanting slots 2 and 3 is constituted as a channel depth of the 
slanting slots 2 and 3 concerned. Moreover, that flute width is 4mm or more, and these hoop direction 
slots 6 and 7 are set to less than 15% of touch-down width of face. On the other hand, like [ the hoop 
direction slots 12 and 13 arranged near tire equatorial EQ ] the above-mentioned hoop direction slots 6 
and 7 of the tire shoulder section SH, although the channel depth is set up more shallowly than the 
channel depth of the slanting slots 2 and 3, it can also set up deeply and the depth is not asked by this 
invention. The tire of this operation gestalt arranges a total of four hoop direction slots which intersect 
the slanting slots 2 and 3 concerned constituted as a slanting major groove. 

[0025] Since the tire of this operation gestalt is as above-mentioned, the MEDI eight block 14 by which 
partition formation was carried out in the slanting slots 2 and 2 and two hoop direction slots 6 and 12, 
and the MEDI eight block 15 by which partition formation was carried out in the slanting slots 3 and 3 
and two hoop direction slots 7 and 13 will be arranged at both the MEDI eight section of a tire-tread 
side. In addition, the sign of others in drawing 2 shows the part of the same sign of drawing 1 as it is. 
[0026] Therefore, improvement in the wastewater nature in a humid road surface and the driving 
stability in a desiccation road surface can be aimed at like [ the tire of this operation gestalt ] the tire of 
drawing 1 , aiming at reduction of the tire noise. 

[0027] Drawing 3 is the outline development view of the tread pattern in which the other operation 
gestalt of the radial-ply tire containing air concerning this invention is shown. The tire of this operation 
gestalt is also a radial-ply tire which has the directivity pattern with which the forward hand of cut of a 
tire became settled in the case of tire wearing. 

[0028] While the slanting slot 17 which one hoop direction slot 16 which extends in a tire hoop direction 
is formed near tire equatorial EQ as illustration, and was constituted as a slanting major groove of the 
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letter of the abbreviation for V characters stands in a row from near tire equatorial EQ, the tire of this 
operation gestalt It applied to both the touch-down edges 4 and 5, respectively, and the same pattern 
configuration as the tire shown in drawing 1 is adopted except being the configuration that the tilt angle 
changes from the small tilt angle to the big tilt angle gradually to the tire anti-hand of cut. Therefore, the 
channel depth is set up more shallowly than the channel depth of each slanting slot 17, and the tire of 
this operation gestalt as well as the tire of the operation gestalt which shows the hoop direction slots 6 
and 7 of the tire shoulder section SH to said drawing 1 is set to 50 - 85% of the channel depth of the 
above-mentioned slanting slot 17. Moreover, the channel depth in the intersection of the above- 
mentioned hoop direction slots 6 and 7 and the above-mentioned slanting slot 17 i s constituted as a 
channel depth of the slanting slot 17 concerned. Moreover, that flute width is 4mm or more, and these 
hoop direction slots 6 and 7 are set to less than 15% of touch-down width of face. On the other hand, 
like [ the hoop direction slot 16 a rranged near tire equatorial EQ ] the above-mentioned hoop direction 
slots 6 and 7 of the tire shoulder section SH, although the channel depth is set up more shallowly than 
the channel depth of the slanting slot 17, it can also set up deeply and the depth is not asked by this 
invention. 

[0029] Therefore, the center block 18 by which partition formation was carried out in the slanting slots 
17 and 17 and two hoop direction slots 6 and 16, and the center block 19 by which partition formation 
was carried out in the slanting slots 17 and 17 and two hoop direction slots 7 and 16 will be arranged at 
the tire pin center,large section to which the tire of this operation gestalt is located in the both sides of a 
tire-tread side across the tire equator EQ. In addition, the sign of others in drawing 3 shows the part of 
the same sign of drawing 1 as it is. 

[0030] Therefore, improvement in the wastewater nature in a humid road surface and the driving 
stability in a desiccation road surface can be aimed at like [ the tire of this operation gestalt ] the tire of 
drawing 1 , aiming at reduction of the tire noise. 

[0031] Drawing 4 is the outline development view of the tread pattern in which another operation gestalt 
is shown further of the radial-ply tire containing air concerning this invention. The tire of this operation 
gestalt is a tire equipped with the symmetry pattern without a specific hand of cut like illustration. 
Without standing in a row mutually from near tire equatorial EQ, the tire of this operation gestalt is 
missing from both the touch-down edges 4 and 5, respectively, and has the slanting slots 2 and 20 of the 
letter of the abbreviation for S characters where the tilt angle changes [ another side / as opposed to / in 
one side / the hand of cut ] to the big tilt angle from a small tilt angle gradually as opposed to the tire 
anti-hand of cut. 

[0032] That is, the right-hand side field has the same pattern as drawing 1 across the tire equator EQ like 
illustration. The sign of this field is the same as that of what is shown in drawing 1 . On the other hand, 
the left-hand side field has the opposite pattern of drawing 1 across the tire equator EQ. In the left-hand 
side field to which the tire of this operation gestalt faced across the tire equator EQ, the slanting slot 20 
has the slanting slot 20 where the tilt angle changes gradually from the small tilt angle to the big tilt 
angle to the tire hand of cut. And the channel depth is set up more shallowly than the channel depth of 
the slanting slot 20, and the hoop direction slot 7 crosses in the channel depth of the slanting slot 20 
concerned in the slanting slot 20. This hoop direction slot 7 is carrying out partition formation of the 
shoulder blocking 21 between each slanting slot 20 which adjoins each other mutually in a tire hoop 
direction. 

[0033] Therefore, improvement in the wastewater nature in a humid road surface and the driving 
stability in a desiccation road surface can be aimed at like [ the tire of this operation gestalt ] the tire of 
drawing 1 , aiming at reduction of the tire noise. 

[0034] Drawing 5 is the outline development view of the unsymmetrical tread pattern in which the other 
operation gestalt of the radial-ply tire containing air concerning this invention is shown. The slanting 
slot 22 which extends at the tire shoulder edge SE through each touch-down edge 4 and 5 continues in 
the shape of abbreviation for S characters, and the tire of this operation gestalt consists of near the tire 
equator. With this tire, the hoop direction slot 23 where a channel depth is shallower than the slanting 
slot 22 is established only in the tire shoulder section SH side of one side across the tire equator. This 
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hoop direction slot 23 crosses in the channel depth of the slanting slot 22 concerned in the slanting slot 
22. Moreover, the transverse groove 24 which extends even from the touch-down edge 5 to the hoop 
direction slot 2 is formed in the field between the slanting slots 22 and the slanting slots 22 in a tire hoop 
direction. The shoulder blocking 25 constituted between the slanting slot 22 and the slanting slot 22 will 
be divided by this transverse groove 24, and the shoulder blocking 25 concerned will be constituted 
from small block 25a and small block 25b. 

[0035] Therefore, in the case of this tire, improvement in the wastewater nature in a humid road surface 
and the driving stability in a desiccation road surface can be aimed at, aiming at reduction of the tire 
noise in the tire shoulder section SH of one side in a tire-tread side. 

[0036] By the way, the channel depth is shallower than the channel depth of the above-mentioned 
slanting slot, and, as for the tire of the above-mentioned operation gestalt, any hoop direction slot is set 
up, and the above-mentioned slanting slot is intersected in the channel depth of the slanting slot 
concerned. However, in this invention, as long as it has the above-mentioned hoop direction slot in the 
tire shoulder section of one side at least, the tire of a tire-tread side which has hoop direction slots other 
than the above-mentioned hoop direction slot and the slot of the slanting slots and others other than the 
above-mentioned slanting slot is also contained. 

[0037] Moreover, although each one transverse groove in the tire shoulder section is arranged with the 
tire of the above-mentioned operation gestalt in order to divide into two the shoulder blocking located 
between the slanting slots and slanting slots in a tire hoop direction, it is not limited to this. For example, 
in order to divide more than one, two or more transverse grooves can also be arranged. Moreover, 
although each is made in agreement [ the orientation and the channel depth of a transverse groove ] with 
the shoulder field section of the slanting slot mentioned already with the tire of the above-mentioned 
operation gestalt, it is not limited to this. For example, a channel depth can also be formed shallowly or 
deeply rather than the shoulder field section of a slanting slot, making the orientation of a transverse 
groove install in the MEDI eight field section. 
[0038] 

[Example] Touch-down width of face has the tread pattern of drawing 1 which is 173mm, made each 
tire of the example of tire size 215/45ZR17, and the example of a comparison as an experiment on the 
conditions shown in Table 1, and carried out each performance evaluation test of a pattern noise trial, a 
hydroplaning-proof trial, and a desiccation way driving stability trial. In addition, the above-mentioned 
touch-down width of face is JATMA. YEAR BOOK It is the measured value based on the "G" chapter 
of 1998 editions. 

[0039] It included each tire of an example and the example of a comparison in the rim of 17x7-JJ, 
measured the sound in the car based on the test method of JASO-C606 under pneumatic pressure 
220KPa and conditions of 400kg of loads, and the pattern noise trial set measured value of example of 
comparison 1 tire to 100, and it indicated by the characteristic and it evaluated it with the inverse 
number value. It is shown that the reduction effectiveness of the tire noise is so good that a numeric 
value is large. 

[0040] Similarly each tire of an example and the example of a comparison was included in the rim of 
17x7-JJ, the real vehicle was equipped as pneumatic pressure 220KPa, the rate at the time of 
hydroplaning occurring in a humid road surface with a depth of 8mm under the loading condition of 
one-person entrainment was measured, the hydroplaning-proof trial set measured value of example of 
comparison 1 tire to 100, and it indicated by the characteristic and it evaluated it. It is shown that the 
humid way wastewater engine performance is so good that a numeric value is large. 
[0041] Similarly it included each tire of an example and the example of a comparison in the rim of 
17x7-JJ, equipped the real vehicle with it as pneumatic pressure 220KPa, and under the loading 
condition of one-person entrainment, the desiccation way driving stability trial set measured value of 
example of comparison 1 tire to 100, and in the desiccation road surface, the feeling trial by various 
transit modes was performed, and those averages were computed, and it evaluated [ it indicates by the 
characteristic and ] it. It is shown that desiccation way driving stability ability is so good that a numeric 
value is large. As the various above-mentioned transit modes, they are high-speed rectilinear- 
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propagation transit, a rain change and slalom transit, cornering transit in a size radius of gyration, etc. 
[0042] Table 1 shows these test results. In addition, channel depth D of front Naka and a hoop direction 
slot, the flute width W of a hoop direction slot, and channel depth d of a slanting slot are as being shown 
in drawing 6 . Drawing 6 is the outline sectional view of the tire in drawing 1 . As for a touch-down 
edge, and 6 and 7, for the tire-tread section, and 2 and 3, a hoop direction slot, and 8 and 9 are [ a 
slanting slot, and 4 and 5 / 1 ] shoulder blocking as well as drawing 1 . D/d shows the ratio of channel 
depth D of a hoop direction slot to channel depth d of a slanting slot among Table 1 . Moreover, the 
touch-down width-of-face ratio of a hoop direction slot shows the flute width ratio (%) to touch-down 
width of face. 



[0043] 
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10 


10 


10 


1.7 


16 


5.8 


10 


10 


0.6 


16 


m 


100 


102 


103 


100 


103 


100 


99 


104 


98 


104 




100 


102 


106 


100 


106 


100 


98 


108 


99 


106 


m 


106 


103 


100 


108 


100 


100 


108 


98 


110 


98 



[0044] As compared with the tire of the example 1 of a comparison with the same channel depth of a 
hoop direction slot and a slanting slot, each example tire shows that the humid way wastewater engine 
performance and desiccation way driving stability ability are good from Table 1, suppressing 
aggravation of the tire noise. Especially, when channel depth D of a hoop direction slot is a tire (D/d is 
0.5-0.85) from 50% to 85% of channel depth d of a slanting slot, the humid way wastewater engine 
performance and desiccation way driving stability ability are improving, reducing the tire noise as 
compared with example of comparison 1 tire. 

[0045] Moreover, when the flute width of the above-mentioned hoop direction slot is example of 
comparison 4 less than 4mm tire, in the case of example of comparison 5 tire into which block rigidity 
becomes high, and the tire noise and wastewater nature are getting worse, and a touch-down width-of- 
face ratio exceeds 1 5%, it becomes easy to generate buckling along a hoop direction slot, and the driving 
stability in a desiccation road surface is falling. 
[0046] 

[Effect of the Invention] As above, the radial-ply tire containing air of this invention In the radial-ply 
tire containing air which has the slanting slot which extends even from near the tire equator to a tire 
shoulder edge in a tire-tread side, and the hoop direction slot which intersects this slanting slot and 
extends at a tire hoop direction A flute width is 4mm or more, and the above-mentioned hoop direction 
slot is less than 15% of touch-down width of face. The channel depth of the above-mentioned hoop 
direction slot is set to 50 - 85% of the channel depth of the above-mentioned slanting slot more 
shallowly than the channel depth of the above-mentioned slanting slot. The channel depth in the 
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intersection of the above-mentioned hoop direction slot and the above-mentioned slanting slot is a 
channel depth of the slanting slot concerned. The above-mentioned slanting slot is the configuration that 
apply to both the touch-down edge from near the tire equator, and the tilt angle changes from the small 
tilt angle to the big tilt angle gradually. Improvement in the wastewater nature in a humid road surface 
and the driving stability in a desiccation road surface can be aimed at to coincidence, aiming at reduction 
of the tire noise, since the above-mentioned hoop direction slot is the radial-ply tire containing air 
arranged at least at the shoulder section of one side. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the radial-ply tire containing air which has the slanting slot which extends even from near 
die tire equator to a tire shoulder edge in a tire-tread side, and the hoop direction slot which intersects 
this slanting slot and extends at a tire hoop direction A flute width is 4mm or more, and the above- 
mentioned hoop direction slot is less than 15% of touch-down width of face. The channel depth of the 
above-mentioned hoop direction slot is set to 50 - 85% of the channel depth of the above-mentioned 
slanting slot more shallowly than the channel depth of the above-mentioned slanting slot. The channel 
depth in the intersection of the above-mentioned hoop direction slot and the above-mentioned slanting 
slot is a channel depth of the slanting slot concerned. The above-mentioned slanting slot is a radial-ply 
tire containing air which is the configuration that apply to both the touch-down edge from near the tire 
equator , and the tilt angle changes from the small tilt angle to the big tilt angle gradually , and is 
characterize by arrange the above-mentioned hoop direction slot at least at the tire shoulder section of 
one side . 

[Claim 2] The radial-ply tire containing air according to claim 1 by which the transverse groove which 
divides this into the shoulder blocking surrounded by the above-mentioned slanting slot and the above- 
mentioned hoop direction slot is arranged. 



[Translation done.] 
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